Establishment of intein-mediated protein ligation under denaturing conditions: C-terminal labeling of a single-chain antibody for biochip screening.
Intein-mediated protein ligation is a recently developed method that enables the C-terminal labeling of proteins. This technique requires a correctly folded intein mutant that is fused to the C-terminus of a target protein to create a thioester, which allows the ligation of a peptide with an N-terminal cysteine (1, 2). Here we describe the establishment of this method for the labeling, under denaturing conditions, of target proteins that are expressed insolubly as intein fusion proteins. A GFPuv fusion protein with the Mycobacterium xenopi gyrA intein was expressed in inclusion bodies in Escherichia coli and initially used as a model protein to verify intein cleavage activity under different refolding conditions. The intein showed activity after refolding in nondenaturing and slightly denaturing conditions. A construct of the same intein with an anti-neutravidin single-chain antibody was also expressed in an insoluble form. The intein-mediated ligation was established for this single chain antibody-intein fusion protein under denaturing conditions in 4 M urea to prevent significant precipitation of the fusion protein during the first refolding step. Under optimized conditions, the single-chain antibody was labeled with a fluorescent peptide and used for antigen screening on a biochip after final refolding. This screening procedure allowed the determination of binding characteristics of the scFv for avidin proteins in a miniaturized format.